Author:  Kurtz,  Ray  Abraham 

Title:  A  study  of  the  comparative  amount  of  science 

information  possessed  by  the  farmers  and  the  future 
farmers  of  Lebanon  County,  Pennsylvania 


Place  of  Publication: 


Copyright  Date:  1939 

Master  Negative  Storage  Number:  MNS#  PSt  SNPaAg032.6 


<105425>**OCLC*  Form:manuscriptitem2  InputCHF  EditFMD 

008     ENT:  980223    TYP:  s    DT1:  1939    DT2:         LAN:  eng 

035     (OCoLC)38448473 

037     PSt  SNPaAg032.6  $bPreservation  Office,  The  Pennsylvania  State 

University,  Pattee  Library,  University  Park,  PA  16802-1805 
090  20  Thesis  1939m  $bKurtz,RA  $cax*7347542  $cax+(Archival) 
090  20  Microfilm  D344  reel  32.6  $cmc+(service  copy,  print  master,  archival 

master) 
100  1   Kurtz,  Ray  Abraham. 

245  12  A  study  of  the  comparative  amount  of  science  information  possessed  by 
the  farmers  and  the  future  farmers  of  Lebanon  County,  Pennsylvania  $ba 
thesis  $cby  Ray  A.  Kurtz. 
260     $c1939. 

61  leaves  $bill.  $c29  cm. 
Thesis  (M.S.)--Pennsylvania  State  College. 
Bibliography:  leaves  56-61 . 

Microfilm  $bUniversity  Park,  Pa.  :  $cPennsylvania  State  University 
$d1997.  $e1  microfilm  reel ;  35  mm.  $f(USAIN  state  and  local  literature 
preservation  project.  Pennsylvania)  $f(Pennsylvania  agricultural 
literature  on  microfilm). 

Archival  master  stored  at  National  Agricultural  Library,  Beltsville,  MD 
:  print  master  stored  at  remote  facility. 

This  item  is  temporarily  out  of  the  library  during  the  filming  process. 
If  you  wish  to  be  notified  when  it  returns,  please  fill  out  a  Personal 
Reserve  slip.  The  slips  are  available  in  the  Rare  Books  Room,  in  the 
Microforms  Room,  and  at  the  Circulation  desk. 
650  0  Science  $xStudy  and  teaching  $zPennsylvania  $zLebanon  County. 
650  0  Agricultural  education  $zPennsylvania  $zLebanon  County. 
830  0  USAIN  state  and  local  literature  preservation  project.  $pPennsylvania. 
830  0  Pennsylvania  agricultural  literature  on  microfilm. 


300 
502 
504 
533 


590 


590 


!PHB  PBHHSYLVIHIA  STATE  OOIHBOB 
TBB  GE&PUATS  3CH)0L 
DBPABTIBHT  0?  EDUCiTIOU  iSJ>  PSYCBOIDGT 


;i 


A  STUDY  OP  THE  OOMPABATIVB  AIDUHT  OF  SCIBHC5B 
IHFOBUATIOH  fOSSBSSED  BY  THE  FABIBRS  ASS)  TEE 
FUTUBB  FAHMBRS  OF  IBBAHDH  OOUHTY.PBHirSYLVAHIA, 


A  Thssls 
by 
Bay  A.  Eurts 
Submitted  in  partial  falXilliMnt  of 
the  requirement 8  for  the  degree  of 


MASTER  OF  SCIENCE 
August   1939, 


Appro  red: 


,*• 


^^-^^JLjut^^-'^^ 


i^f^"i^  c 


ACODWLBDGlfiHTS 


This  study  would  hardly  hare  Veen  possible  with-- 
out  the  oooperation  of  many  psopls*   It  Is  a  pleasure 
to  aolmowledge  the  oooperation  and  assistance  cf  the 
school  authorities,  the  Tuture  Farmers  of  Ameriea^ 
and  the  farmers  of  Lebanon  County.   It  is  only  through 
their  assistance  and  help  that  this  study  has  been 
made  possible^ 

The  writer  feels  deeply  grateful  to  Dr.O. C.Peters 
for  his  helpful  suggestionst  and  to  Professor  Lloyd 
Lebo   for   his  willingness  to  administer  many  of  the 
tests.  He  wishes  to  gratefully  aolmowledge  the  assis- 


tance and  encouragement  of  his  wife* 


R^K* 


L^u'^^rvi 


ill 


00BTBBT8 


Chapter 

I.3T1TBM85T  JJSD  iHlLTSIS  OF  THE  PBDBLBli 


l«Farpofi»  of  the  pireblea-^- 


B.Seope  of  the  pirobles- 


^1 


C*  Previous  etxLdle» 


Z 


D.Stunnary  of  the  prerloue  sttidiee'— 
II.9J11.  ilD  (THBIR  TRBATIKBT— 


•10 
11 


A,  Const  root  ion  of  the  eoleooe  Infronation  test- •~— — 11 

1  •Criteria  for  the  teat 11 


S*Coiietruotlon  of  the  test 


12 


3,The  subject  natter  of  the  teat — ——.12 

4.Method  of  administering  the  test** —18 

B.lddltlonal  InferBiatlon  Inoluded  in  the  test- IB 

O.lfrthod  of  sooring  the  tests  and  eraluating  the  result s-16 


D.Suamary  of  the  treatawnt  of  the  data' 


17 


Ill.il  AHILYSIS  0?  THE  HBTURHS  OP  THE  TEST 18 


A.Pindings  as  determined  by  the  per  oent  of  both  groups 


who  missed  or  omitted  eaoh  item  in  the  test 


18 


B.Pindings  of  the  test  as  determined  by  the  seores  eral- 
uated  by  statlstioal  measures  of  central  tendenoy^Taria' 


t  ion, and  eorrelation- 


-B5 


ir 


C,flnAi2ig«  of  tha  test  as  determined  by  the  per  oent  of 
eaoh  gronp  alesii:^  or  omitting  each  item  in  the  eix  eub" 


jeot  oAtter  diTieions 


1  .findings  for  the  superstition  dirision' 


2«Tinding8  for  the  biology  dirision* 


S.Findlngs  for  the  chemistry  diTision- 


4»Findlngs  for  the  physios  diTision- 


5 .findings  for  the  health  diTision* 


87 
B7 
SO 
53 
-36 
89 


6 •findings  for  the  general  soienoe  dirision- —41 

7.finding8  from  a  oomposite  suanary  of  all  dirisions 


of  the  test' 


B.findings  as  determined  by  the  part  of  the  test  whioh 
asked  the  participants  to  oheok  the  subjeots  they  thotight 


41 


should  reoeire  nore  eiqphasis  in  our  high  schools 


E.SuBiDary' 


lY.SUUHABY  AND  OONCLUSIOHS< 


A.Series  of  general  conolusicns 


B. Interpretation  of  the  result s^ 
C. Limitations  of  the  oonolusions 


'45 
47 
-49 
•49 


-60 


Y,   APPEHDICBS" 


51 
5£ 


A.  A  list  of  the  Toluntary  suggestions  of  the  farmers 53 


B,A  list  of  the  Toluntary  suggestions  of  the  future  farm- 


ers- 


54 


C,  Iban  soores  of  tht  farnsrs  grouped  aooordlng  to  •duoa- 


tional  attalxuncntS' 


66 


VI.BIBLIDSRAPHT- 


66 


MM^a^Mi^MMI« 


MV^ffLM.- 


TiBlES 


Tl 


]fumb»r 


Titltt 


I.  Hftalth  information  t*8t  itvms  ranked  in  d«80»nding 
ordtir  aeeording  Co  tba  p«ro«ntaga  of  nina  htindrad 
aighty-nina  aavanth  grada  vbita  attidants  narking 


aaoh  it  am  inooirraotly* 


II*  A  partial  liat  of  aoma  of  tha  itama  of  aoianoa  idka* 
eoneaptiona  h^d  by  a  group  of  alamantary  taaohara 


in  training  takan  from  a  study  of  Balya  and  Balya- 
III.  DiTiaion  of  itaEoa  in  taat  aooording  to  aubjaot 


mattar  of  it  am*'' 


IV,  Taat  itama  rankad  in  ordar  of  daoraaaing  diffioulty 
aa  datarminad  by  tha  par  oant  miaaad  or  oioittad  by 


tha  oombinad  groupa— 

▼•  Findinga  of  tha  taat  aa  datarminad  by  maaauraa  of 
oantral  tandanoy  and  Tariability  baaad  on  tha 


aooraa  of  tha  nomber  oorraotr 


TI.  Corralations  of  tha  aooras  of  nambar  oorract  with 


other  faotora- 


YII.  findinga  of  tha  taat  aa  datarminad  by  tha  par  cant 
miaaad  or  omitted  for  both  groupa  of  aaoh  it  am  ra* 


latad  to  auparatitiou' 


Paga 


13 


80 


S6 


26 


£8 


Tii 


7III.  Findings  of  the  t«8t  as  dattrminsd  by  the  per 
o«nt  aiasad  or  omttted  by  the  eoabinod  groups 


for  ths  itsne  related  to  biology- 


IZ.  Findings  of  the  test  as  determined  by  the  per 
cent  Kissed  or  oaitted  by  botk  groups  for  eaeh 


it  en  related  to  ohenistry 


!•  findings  of  the  test  as  determined  by  the  per 
oent  missed  by  both  groups  for  eaeh  item  re- 


lated to  physios 


ZIw  Findings  of  the  test  as  determined  by  the  per 
oent  of  both  groups  who  aissed  or  omitted  eaoh 


item  related  to  health-* 


ZU*  Findings  of  the  test  as  determined  by  the  per 
oenfc  of  both  groups  who  missed  or  omitted  eaoh 


it«i  related  to  general  soienoe 


ZIII,  Ooirposite  sumary  of  the  mean  per  oents  missed 
and  omitted  by  both  groups  for  eaoh  item  in  the 


subject  matter  dirisions 

ZIY,   Showing  the  per  oent  of  eaoh  group  who  o hacked 
certain  subjeots  as  needing  more  emphasis  on 


the  high  school  curriculum' 


81 


54 


-  87 


40 


42 


43 


46 


Tiii 


Iffa^A^er 


CEIBT? 


!•  Extend  of  aolanoe  nisoonoeptlone  held  by  tba 
fazmere  and  fatnra  farmtra  aa  datarmlnad  by 
the  naan  per  eent  of  eaoh  group  mlaalng  eaoh 
Item  In  the  aubjeot  matter  dirlilene  of  the 


test 


Z.  Diatrlbntion  of  the  aeorea  made  by  the  farmera 
and  the  future  farmera  on  the  aolenoe  inform- 


ation teat 


P»ffa 


44 


48 
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STATBMBNT  MD  iHilYSIS  OP  THB  PBDBIEM. 


1.   PXraiOSB  OP  THB  PBOBLEM, 

3oi»no»  •duofttlon  has  beoome  a  r«oognliad  part  of  ayery 
high  aohool  otirrloultun.  All  the  high  aohools  of  tha  eountry 
have  admlttad  ocmrsaa  In  aolanoa  aduoatlon  into  their  •onrses 
of  study.  The  sooial  enriro nment  and  the  industrial  surround- 
ings are  so  fall  of  scientific  phenomena  that  no  indiridual 
oan  esoapa  oontmot  with  than*  ^b  to  tbe  Tmstnaos  of  tha  flald 
of  sclantlfio  phanomana^  it  la  hardly  poaslbla  to  gat  a  fair 
maaatira  of  tha  amount  of  oorraot  aoianoa  information  poasaaaad 
by  any  indiridual  or  group  of  indi ri duals «  A  fav  studias  in 
tha  fiald  show  a  surprising  amount  of  misinformation  oonoam- 
ing  soiantific   faats  among  tha  adult  population  of  our  count ry« 
This  study  trias  in  a  small  mas  sura  to  datarmina  tha  ralatira 
amount  of  oorraot  soianoa  information  possassad  by  a  limitad 
group  of  our  population* 

In  oartain  raspaots^no  group  of  our  population  is  in  as 
olosa  oontaot  with  tha  araryday  facts  of  soianoa  as  tha  farmar 
group «  faw  parts  of  our  population  oan  us  a  as  larga  an  arpansa 
of  soiantifio  facts  as  tha  part  angagad  in  agriculture^  Con- 
saquantly.tha  farmars  of  ourland  should  ba  acquainted  with 
a  larga  amount  of  soiantifio   facts.   It  is  tha  purposa  of  this 


♦• 


study  to  d0t#rmin#  tli»  ralatiTt  soopa  of  the  solanot  informa- 
tion on  tha  part  of  tha  farioara* 

AgriexLltiLral  a&uaation  haa  kaooma  a  raoogniaad  part 
of  tha  eurrieultUB  of  B»9Qr  of  tha  rural  high  aohoola  and  vo«^ 
cational  aohoola  of  our  country^  Vha  laadara  in  tha  fiald  of 
Tooational  agrieultura  hara  long  raalisad  tha  oloaa  rala-^ 
tionahip  hatwaan  agricultural  adueation  and  acianoa  aduaation* 
Tha  boys  who  ara  anrollad  in  tha  olaasaa  in  Tooational  agri- 
oultura  hara  baan  organiaad  into  tha  Tutura  Famars  of  Amr** 
ioa«   Sinoa  thasa  boya  ara  to  baeoma  tha  farmars  of  our  land  to- 
morrow^ tha  atudy  purposaa  to   find  tha  ooinparison  batwaan  tha 
amount  of  soianoa  information  of  tha  futura  farmara  with  that 
of  tha  farmars # 


B.      300PB  OF  THE  PiOBLBM* 

Tha  fiald  of  acianoa  information  is  almost  unlimitad* 
Thia  study  was  limit  ad  to  tha  typa  of  acianoa  information  ona 
would  sacure  from  a  four  yaar  high  school  acianoa  oouraa*  Sinoa 
tha  boys  in  rocational  agriculture  ara  in  many  casaa  required 
to  take  four  years  of  high  iMhool  acianoe,  the  leadera  in  ro- 
cational agriculture  mast  recogniie  the  cloae  relet icnahip 
between  agriculture  and  hi^j^h  achool  acianoe* 

This  study  was  further  limited  to  a  typical  farm  com- 
munity of  rural  high  aohoola  with  future  farmer  chaptera^ 


Th«  faturs  famere  and  the  fanwrs  vera  salaetad  from  tha 
sama  oomnmnlty.  This  salaotad  oommmlty  was  Labanon  Cotmty 
in  tha  State  of  PaimaylTanla . 

0.      PIOSYIOUS   STOTIBS. 

A  oarafal  rariaw  of  tha  flald  of  lltaratura  raTaala 
faw  or  no  studiaa  eomparabla  in  fall  with  this  ona.  Vhara 
wara  aararal  atudias  mada  on  tha  amotint  of  haalth  inforDa" 
tion»tha  amount  of  auparstitioxia  baliafs,  and  tha  aoopa  of 
soianoa  information  among  oartain  other  groups,  A  raviaw  of 
a  faw  of  thasa  prarious  studies  follows: 

(1),     In  1954,Wrightstona  gara  a  test  oomprising 
ninety  items  relating  to  soianoa  belief a  to  the  pupils  in 
grades  ssTan  to  twelve  in  the  sohools  of  Sommit^aw  Jersey, 
and  BronxTilla  and  Boahastar^Sew  York.  Ha  eorralatad  their 
natural  soianoa  beliefs  with  Terbal  intalligenoe»aohiaTa> 
ment  from  a  standardised  test  in  general  soienoe,  and  their 
sooio-^aoonomio  status.  He  found  that;  that  tha  IQ  shows  a 
positira, though  low, correlation  with  the  score     on  nattiral 
aoianaa  beliefs)  that  Imowladge  of  natuiral  soienea  shows  a 
marked  correlation  with  dasiraUia  natural  soiaxuse  beliefs; 

!•  Wrightstone,  J.Wayna;   Correlation  of  natural  science  beliifs 
anl  attitudes  with  social  and  intalleotual  factors*  Science 
Education  Volum  XVII  (labruary  1954)  pp.  10-18. 


■^'[■«" 


Mi^ii^MpaBaaaMaHaHBHH 
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and  that  th«  eooio-eooniaio  status  raraals  negligible  correla- 
tion with  natural  soienoe  beliefs  of  secondary  school  pupils* 

(2)   In  19S0,  Steatple  aa&e  a  study^of  1,067  act  iritis  s 
of  the  people  in  fo«r  different  types  of  ccimunities  in  West 
Virginia  with  reference  to  the  contributing  TSlues  in  science. 
His  findings  were:  So  far  as  aotirities  are  concerned, biology 
seened  to  be  the  nost  important  subject  for  the  snail  high 
school.  Physics  and  chemistry  seen  about  equally  iaaiportant, 
1'he  aotirities  inrolre.in  at  least  half  the  cases,  bo  re  than 
half  of  the  sciences  in  combination,  fhe  separating  of  sciences 
in  teaching  may  be  logical  but  it  is  not  practical* 

(3),  Caldsell  and  Lundeen^gare  a  list  of  800  true-false 
statements  designed  to  measure  belief  in  or  attitude  toward 
connon  superstitions  to  the  Junior  high  school  pupils  of 
Albert  Leonard  School, Hew  Rochelle.Hew  York,  They  found  a  de- 
finite correlation  between  age  and  the  number  of  items  marked 
wrong  within  a  giren  grade.  That  is  on  a  whole, older  pupils 
are  more  superstitious  than  the  younger  pupils  within  the  same 
grade.  The  IQ  for  ninth  grade  pupils  showed  a  slightly  negatire 
wftrrelation  with  superstition. It  is  a  reasonable  assumption 

£• St ample, Forrest  S.  Science  needs  of  pupils  in  small 
high. ftehools, based  on  an  aotirity  analysis.  Doctor's  thesis 
(198cT  Cornell  Unirersity,Ithica,HeirYorlc. 

3.Caltwell  Otis  W.  and  Iundeen,Oerhat*  B.  further  study 
of  unfounded  beliefs  among  Junior  high  school  pupihs. 
Teachers  College  Heoord  Voluna  XXJLVI   (October  1934)  pp. 35-52. 
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that  th*  Icnown  soliool  instruotion  is  on«  of  the  oausal  faotors 
in  tha  ohangra  of  the  araraga  aaottnt  of  sxiparatition. 

(4)  Olam  and  Dudlastona  Inraatigatad  1070  pupils  in 
forty  soianca  olassas  tbrougb  sohool  raoords^qnastionairas^ 
and  parsonal  intMrriaws*  fnnetional  knowladga  was  maasurad 
by  a  moltipla  rasponsa  taat  of  fifty  itams.  A  sonimary  of  tha 
findings  show  that:  a.  i  pupil's  knowladga  of  oomnon  soianoa 
oonsistantly  inoraasas  wit|i  tha  aaotint  of  soianoa  passed, 
b.^hara  is  a  dafinite  posit  ire  ralationship  batwaan  loiowladge 
of  oomnon  aeianoa  and  aga*  o, Knowledge  of  oonmon  soianoa  is 
positirely  related  to  the  aioount  of  eduoatlon  possessed  by 
the  parents,  d. Pupils  who  work  regularly  out  of  sohool  exeel 
those  who  do  not,  •  .Children  of  smaller  families  exoel  those 


fiaidliaa 
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(5) In  1933,   Millar  and  Lunde en  submitted  a  list  of  fifty 
statements  of  oomnon  superstitions  and  other  unfounded  beliefs 
to  179  junior  and  senior  high  sohool  pupils,  9hay  were  asked 
to  state  for  each  item  whether  or  not  they  belMTSd  it  to  be 
true  and  to  indieata  whathar  they  were  informed  oonoerning  the 
eoirreotness  of  the  item  or  the  inaorreotness  of  it  from  the 
following  sourees:   home, friends»ohuxoh, sohool, books, newspapers, 
and  obsarration,  The  araraga  pupil  expressed  a  belief  in 

4,Clem,lrlie  M,  and  Dudlestone, Joseph  J.;  Yaotora  in- 
fluenoing  the  ooiwDon  aoienoe  knowledge  of  hich  sohool  pupils. 
Soienee  Sduoation  Tolume  XVII   (Deoenber  1935)  pp.267-S7S, 

6/ Mailer, Julius  6.  and  Lundeen  Gerhard;  Soxiroas  of 
superstitious  beliefs.   Jouimel  of  Bdueational  Rasearoh 
TOlum  xm  (January  1932)  pp. 321-343, 


thirty  per  cent  of  the  it •!«»«,  a  disbvlisf  in  fifty-fiT»  par 
cent   ,and  tmeertainty  in  about  fiftaen  par  oant  of  the  itams. 
Yottng  pupils  wara  found  to  baliara  in  a  great ar  nunbar  of 
the  items  than  the  older  pupils*  Friends  ranked  first  in  the 
order  of  fostering  superstitions.  Vert  in  order  was  the  home, 
while  eduaational  souroas  and  obserration  ware  found  to  eon- 
tribute  least  to  the  belief  in  superstitions,  'ha  order  of 
the  sources  in  oorreoting  superstitions  was:   obserrations, 
eduoational  sourees,   hoaie,   friends. 

(6)  In  a  study    by  Salt,  a  liaklth  infomation  test  of 

r 

300  true-false  Itmm  vas  administered  to  2, SSI  pupils  in 


grades  seren  to  twelTe  in  twenty-six  schools  for  white  pupils, 

and  to  59S  pupils  in  the  same  grades  in  six  schools  for 

negro  children.  7he  test  ascertained  the  relatiTe  preralenoe 

of  certain  health  miscono  apt  ions  among  senenth,  tenth,  and 

twelfth  pupils  of  the  white  and  colored  schools  of  Florida. 

A  few  of  the  items  with  the  responses  are  giren  in  Table  I. 

The  author  concluded  that  unfounded  beliefs  relating  to  health 

are  found  to  be  quite  preTalent,and  it  appears  that  formal 

education  has  failed  to  a  marked  degree  to  eliminate  certain 

health  misconceptions  from  the  beliefs  of  students  in  asTenth, 

tenth, and  twelfth  grades  of  the  state  of  Florida.  The  author 

(6)  Salt  Benton  B.;  Health  misconceptions  of  sefenth, 
tenth, and  twelfth  grade  students.   Journal  of  Educational 
Research  Tolume  ZZII  (September  19ZB)  pp.61-80. 


TABLE  I. 


HElIffH  IHfORlttTION  TEST  ITEMS  RAMB])  15  DBSCENDIIO  ORDER 
ACOORDINS  TO   THE  EBHCBHTAOB  OF  HUB  HUBDRBD  BIOHTY^HIBB 
SEVBVTH  GRADE  WHITB  STTTDEirTS   VABKIIO  BACH  ITBM  IHQtBEBOTLT 


Rank 


Item 


Corraot 
rtsponst 


l^BTtryons  sbould  tngage  In  deap  breath^ 
Ing  •xereisas  daily* 

2«Batnmln^  eannad  oilk  to  tha  ratrlg-* 
arator  in  its  original  oontainar  aftar 
it  lias  baan  partly  naad  will  oauaa 
tin  or  laad  poftaoning* 

Z.WLlk  contains  all  tba  asaantial 
alamanta  of  a  good  diet  and  in  auf*^ 
fioiant  quantities  to  insure  good 
health  and  noraal  body  deTalopmant • 


Par  cent 
responding 
inoorreetly 
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89 


88 


4* It  la  BO re  dangerous  to  priok  ones 
self  with  a  pin  than  with  a  needle. 
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stated  that  tbara  la  Tary  little  ralatlonahip  batwaen  tha 
faotual  health  Imoiiladge  whioh  the  white  atu&ants  of  aaTenth^ 
tenth^and  twelfth  grades  poaaeaa  and  the  degree  to  whioh  they 
Btibaoribe  to  oertain  health  miaoonoeptions*  Ihe  reaetions 
with  reapeot  to  oertain  health  niaoonoeptiona  were  apparox- 
imatily  the  aaisa  for  student  a  llTlng  in  mral  and  in  urban 
oonnmnities^ 

(7)  Balya  and  Balya  adninistered  a  teat  of  840  items 
to  ISO  women  oollege  atudenta^aU  of  whom  were  preparing  to 
teaoh  in  elementary  aehoola*  A  few  of  the  itema  with  the 
per  oent  of  error  are  giren  in  table  two^(Tablell)  The 
authors  arrirad  at  ssTeral  aignifioant  oonslusions^^A  algni- 
fioant  peroentage  of  these  prospeotiTO  teaohers  exhibited 
ignoranoe  or  misoonoeptiona  of  many  aimple  and  baaic  faota 
and  prinoiples « knowledge » and  underatandings  whioh  would  be 
zwoftssary  for  any  adequat*  prasantatlon  of  alaBtirtary  aolanoa 
in  tha  olaaarooB*  A  signlfioant  paroantaga  of  thaaa  prospaa- 
tlTa  taaohars  ballarad  naxiy  folks  anparatitlous.soBa  of 
than  hansfol  in  thaaaalTas  and  othars  harnfol  in  that  thay 
stand  in  tha  way  of  thinking  and  rational  netionf 

T4.  Jtfl9« .Igrim  !•  and  Balya,  Lillian  !•;  Sena  niaoon- 
oaptlona  hald  by  proapaotira  alaaantay  taaahara.  Soianoa 
Bdnaation.   toIum  ZZIi   (Octobar  1928)  pp,S44-'S51* 
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TABLE  TftO. 


A  PAHTIAI  LIST  OP  SOIE  Of  THB  ITBIB  Of  3CIBNCB   IffSOONCBPTIONS 
HELD  BY  A  OBDUP  Of  BLBIBUTABY  TEACHERS  IN  TBAINING  TAKBH 
PBDM  A  STUDY  BY  RALYA  AK)  RALYA^ 


Item 


P#r  o«nt  of  trror 


l«The  tmrtb  is  a  plmntft^  8 

2*Tlie  solar  aystsa  oonalata  of  only  ona  star*  85 

3»Tha  sun  la  BOob  biggar  than  any  othar  body  41 

in  tba  baaTaiia# 

4*Tba  sun  is  a  atar^  13 

5«Tba  aartb  is  locatad  at  tba  axaxt  oantar  of  10 

tba  uniTarsa* 

6«Tba  BDon  is  oloaar  to  tba  stin  tban  is  tba  aartb*     26 

7«Tba  stars  sbina  l^aoausa  of  tba  ligbt  wblob  48 

is  raflaetad  from  tba  sun* 

8«Tba  sun  ramains  in  a  fizad  position  is  apaca*  37« 

9«Watar  is  an  oxida«  25 

Ift^Iron  rust  is  baariar  tban  tba  iron  out  of  31 

wbiob  it  was  formad* 

ll.An  axplosion  of  ooal  dust  is  a  oasa  of  rary  19 

rapid  burning* 

12«Tba  praasure  of  tba  air  is^on  tba  avaraga,  15 

about  flftaan  pounds  par  sqtuara  inob* 

13 •All  BMittar  contains  alactrioity*  88 

14*A  Tolt  raprasants  an  amount  of  alaotrieity*  62 

15 .Radio  waraa  naad  air  to  traral  on  in  going  62 

from  station  to  station* 

16* Sound  will  traTal  tbrougb  a  raouum*  27* 

17*Baotaria  ara  plants*  35 

18* All  molds  ara  barmful*  20 

19*Tba  wbala  ia  tba  largaat  known  fiab*  58 

20*Hor8abair8  navar  daralop  into  anakas*  17 

21*A11  buman  baings  bagin  lifa  aa  fartilisad  • 

•gga* 

22*fisb  ara  an  aapaeially  food  for  tba  brain*  28 

23*Saasafra8  taa  pmrifiaa  tba  blood*  37 

24*Rattla8nal:a  oil  is  not  a  euro   fow  rbaumatism*  16* 
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D.   SUMBilHT  OP  THE  PHB7IDUS  STUDIES • 

1#  ForaMil  •duofttlon  la  not  fanotloning  as  it  should 
In  destroying  oonmon  health  and  seienoe  mi so o no apt ions • 

S^There  is  a  rery  close  relationship  between  science 
knowledge  and  the  daily  aotiTities  of  life  on  the  part  of 
the  aTerage  indiTidtial^ 

S.There  aeens  to  be  little  eridence  of  the  decrease  of 
coionon  misconceptions  among  our  population^ 

A.  There  is  no  one  factor  which  can  be  named  as  the 
possible  cause  of  the  apparent  amount  of  science  miscon- 
ceptions^ 

5«  There  is  little  eridence  to   show  that  older  people 
beliere  fewer  of  the  common  misconceptions  than  younger  folks* 

6»There  is  a  surprising  amount  of  science  misconceptions 
even  among  those  groups  who  sbould^by  reason  of  training  and 
▼ocation^  be  largely  free  from  these  misconceptions* 


laar         '■■ 
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CHAPTER  TWO, 


THE  DATA  ABD  THEIR  THBATWBMT. 
A.  CONSTRUCT  ION  OF  THE  SCIENCE  INFORMATION  TEST. 

In  order  to  seexira  a  reliable  determizuitlon  of:   1«  ttxe 
amount  of  solenoe  Information  and  misinformation  among  tbe 
farmers  of  Lebanon  ootmty;   and,£.  a  oomparlson  of  tbelr  Inform- 
atlon  with  that  of  the  ?tittLre  farmtra  of  Aaarloa  now  in  Mbool; 
a  solanoa  Informtlon  test  was  dsTslopsd  and  administered  to 
both  groups ♦ 

l^Crlterla  for  the  test* 

In  order  for  such  a  test  to  be  useful^    It   had  to   ftaflll 
the  following  oonditions| 

a^Saoh  item  had  to  be  related  to  some  definite  sclent  If  io 
faot*   Any  debatable  itenB  were  not   included* 

b*   The  wording  of  each  part   had  to  be  such  as  to  leare 
no  doubt   in  any  one*s  mind  as  to  the  meaning*  To  Terify  this 
oriterion^the  test   items  were  included  in  regular  high  school 
tests  glTen  by  the  author  to  a  neutria  group* 

c*It   should  be  easily  and  correctly  administered*  To  con* 
form  the  test  to  this  requirement »  the  true  false  type  of 
otatements  were  used  in  the  test*  Two  columns  were  prorided; 
one  in  which  to  check:  if  the  statement   is  false, and  one  to 
check  if  the  statement   is  true* 
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d^Tht  test  most  be  reliable  and  Talid* 
e#T^he  test  inaet  be  easy  to  correct  and  score* 
£•  Const  ruction  of  the  test* 

Tbe  list  of  eighty  statements, whet  her  true  or  false, 
were  drawn  directly  from  the   following  sources; 

i^Eigh  school  woience  and  health  text  books* ^ 
B*Books  of  local  superstitions*'^ 
i^fOther  tests  of  science  information*'*' 
d*PennsylTania  state  course  of  study  for; 

(l)  Biology 
18)  Chemistry 

(3)  Physics 

(4)  H»alth  Sdiioatlon. 

!Ph«rt  wara  thlrty-seren  tirat  statemants  In  ttia  tast 
and  forty>thraa  falsa  atataaanta  in  tha  tast,  Thara  wara 
alghty  atatainanta  In  tha  ant  Ira  tast.  All  of  the  Itana  wera 
of  the  true  falsa  nature. 

8,  Sha  snbjaot  matter  of  tha  test.  (Table  III.)  Tha  sub- 
jeot   matter  of  tha  test  was  distributed  among  six  scianoa 
fields.  fiTe  of  the  fields  wera  subjects  found  on  the  high 
school  ourriculnm.  The  sixth  dirision  had  to  do  with  super- 
stition. There  wera  twanty-thraa  biology  it  ems,  twenty- two 


Listed  in  Bibliography. 
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TABIE 

III. 

DITISION  OF 

ITBIB  IH  fBST  ICOOHDING  TO 

SUBJBCO* 

MAIPTBB  OF  ITEM. 

Stib  j  aot 

Htuiber  of 

It  erne 

Idology 

£3 

Suparst Itlons ( Ineludlng 

all 

subjoots) 

£S 

Ohtmlstry 

^ 

21 

Physios 

btion 

16 
10 

Oonoral  Soianoo 


• 


Grand  total  for  all  sub j acts, - 
Lass  Itans  duplioatad;- 


100 
20 


m-' 


Total  itams  In  tha  tast;- 


80 
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8up«r8tition  it •w, twenty-one  ohemlatry  it emB, sixteen  physics 
items. ten  health  items,  and  eitlit  items  classified  as  gereral. 
The  items  in  the  test  were  not  arranged  in  any  order  according 
to  the  particular  dirision  to  which  they  belonged..  Due  to  the 
close  relationship  between  the  six  fields  chosen  as  the  diri- 
sions  of  the  test,  sereral  of  the  items  appear  in  more  than 
one  dirision.  Twenty  items  are  thus  classified. 

4.1tothod  of  administering  the  test. 

a. To  the  farmers  of  Lebanon  eoiinty.  Copies  of  the 
science  information  test  were  mailed  to  400  farmers  of  Leb- 
anon county.     These  farmers  were  selected  by  taking  CTery 
third  one  from  a  list  of  the  farmers  of  the  wounty  supplied 
by  the  county  offices.  Bach  test  included  a  return, stamped, 
self -addressed  enTelope;  and  full  directions  tSt  tmtime'^^ 
test,  fifty-two  returns  were  receired.  This  is  a  thtrteen 
per  cent  response.   In  order  to  increase  the  amount  of  the 
ret urns, Reminders  were  given  by  card, sending  of  new  testf, 
and  personal  solicitation.  There  was  a  great  amount  of 
tinwillingness  to  participate  in  something  that  might  get 
them  into  trouble* 

b.To  the  Future  Farmer  of  America.   After  haTing  received 
the  reeponees  from  the  farmers » the  test  was  administered 
to  the  members  of  the  Future  Farmers  of  America  chapters  in 
the  coTinty  by  the  County  Agricultural  Suferrisor.  These  tests 
were  administered  directly  to  the  future   farmers  in  their 


^■^ 
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classes  in  vooatlonal  agriculture^  The  schools  in  which  the 
tests  were  giren  were  scattered  orer  the  entire  county.   Six 
of  the  eleren  high  schools  of  the  county  participated  in  the 
test.  Fiftysix  returns  were  received  from  the  tests  given  to 
the  future  farmers*  There  were  some  eighty  boys  in  the  organ- 
ization in  the  county  at  the  time  of  the  test.   This  wotld 
make  a  seventy  per  cent  response  for  the  future  farmers. 


B.    ADDITIONAL    INFOBMATION   IMCLUDED  IH  THE  TEST. 

Each  of  the  participants  in  the  test  was  asked  to   in- 
clude a  report  of  the  number  of  years  in  school. ;thatis, 
the  number  of  years  in  grade  school » the  number  of  years   in 
country  school,   the  number  of  years  in  high  school^and  the 
number  of  years  in  li&rioal  school  or  college.  They  were  also 
asked  to   include  the  numbor  years  of  farming. By  this  means^ 
a  correlation  between  the  number  of  years  in  school  and  the 
results  of  the  test  was  determined.   A  correlation  between  the 
number  of  years  of  farming  and  the  results  of  the  test  was 
also  determined. 

Both  groups  were  ^iven  the  opportunity  to  check  from 
a  list  of  subjects  the  ones  they  thought   should  receive  more 
eniphasis   in  our  high  schools.  OpportriMty  and  space  was  pro- 
vided for  any  voltmtEry  suggestions  they  might  care  to  make. 
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C.mTWD  OF  SCORING  THE  TEST   AHD  EVALUATING  THE   RESULTS* 


In  sending  otit  the  test  .instruct lone  were  given  that 
each  item  should  be  answered  aooording  to  their  best   judgment « 
The  tests  were  then  scored  on  the  basis  of  the  number  of  cor- 
rect responses*   There  were  no  corrections  made  for  guessing, 
since  no   stipulation  about  guessing  was  mde  In  the  instruct lons« 
The  scores  for  the  farmers  and  the  future  farmers  were  kept   se* 
parate  in  order  to   facilitate  the  comparison  of  the  two  groups • 
The  number  of  misses  for  each  item  were  tabulated  as  well  as 
the  per  cent   of  misses  by  both  groups   for  each  item« 

The  oaeasures  of  central  tendency  and  Tarlablllty  were  de- 
termined for  the  two  groups.  The  correlation  between  the  scores 
and  the  number  of  years   in  school, and  the  correlation  between 
the  scores   and  number  of  years  of  farming  were  secured  for  com- 
pariscm  nnd  study*   The   standard  error  for  each  of  these   items 
was  determined*   The   items  of  the  test  were  tabulated  accord- 
ing to  the  subject    matter   divisions*   All   correlations  were   de- 
termined by  the  Pearson  Product   Ifcment   formula.  The  coefficient 
of  correlation  between  the  scores  of  the  two  groups  was   •774. 

The  coefficient  of  correlation  of  the  test  as  deter- 
mined by  cozrelating  the  odds  with  the  evens  was   .919.   The  co- 
efficient of  reliability  of  the  test   from  the  Spearman  Brown 
formula  was    .957. 
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D.   SUMEORY  OF  THE  TRBATIBHT  OF  THE  DATA. 

l«Tli0  data  for  tha  eoianoa  infornatlon  tast  wara  aa- 
OTirad  through  rallabla  aolanoa  and  haalth  aouroas* 

S^Vkiara  wara  alghty  trua-falaa  statamants  In  tha  tast 
dlstrlbutad  OTar  e±x  dlffarant  aubjaot  aattar  dirialons* 

3«Tha  tast  was  admlnlstarad  by  uil  to  tha  farmara, 
and  dlraotly  to  groups  of  tha  futura  farmars. 

4. Thar a  wara  fifty-two  rasponsas  from  tha  farmars 
and  flfty-aix  from  tha  futura  farmsrs^ 

5«Tha  tast  was  llndtad  to  Labanon  oount|r  of  tha  atata 
of  Panasylranla • 

6«Tha  rasults  of  tha  tast  wara  araluatad  by  aooaptad 
Btatlstioal  and  aduoatlonal  mathods^ 

?•  Tha  coaffioiant  of  raliabllity  of  tha  tast   is   •957. 
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CHAPTSB  THBB2 


AH  ANALYSIS  Of  THB  BBTURN8  OF  THB  TEST. 
A*   FIUDINOS  AS  DBTBRMIHSD     BY  THB  PBR  OBHT  OF  BOTH  SBDUPS 
WHO    MI33BD  OR  OMTTBD  EACH  ITEM  IH  THB  TEST^    (Tablt  17. ) 

In  order  to  gat  •  sMaurt  of  tha  ralatira  diffloulty  of 
aaob  of  tha  tast  Itama,   tha  alghty  trua  and  falsa  stataawnta 
war a  arranged  In  daso ending  order  aooordlng  to  the  frequency 
aaoh  Item  was  marked  inoorreotly  by  the  two  groups^Thls  rank- 
ing was  aooompllshed  by  considering  the  per  oent  of  omissions 
and  misses  by  the  farmers,  the  future  farmerst (F«F«1« ) ,and  the 
two  groups  combined* 

The  oxay  fair  generalisations  which  can  be  made  from 

>>. 
the  findings  of  this  arrangement  are: 

l«The  three  Items  which  both  groups  missed  most   fre- 
quently are  of  a  definitely  technical  nature* 

&*0f  the  flrit  fifteen  items  missed  most  frequently  by 
by  both  groupst  nine  of  them  were  Items  relating  to  comznon 
misconceptions  rooted  In  local  superstition* 

3*0ut8lde  of  the  relatlrely  high  percentage  of  super- 
stitions missed  In  the  first  fifteen,  no  particular  science 
field  ranked  higher  than  any  other  in  the  WRimber  of  items 
listed  In  any  part  of  the  rank* 
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A.fhB  it  am  listed  ui  missed  least  frequeiltly  show  a 
marked  relationship  to  the  environmental  factors  of  the  groups 
participating  in  the  test.  These  items  could  hare  been  an* 
swered  f«ro»  the  obserTstion  of  environment  without  resort  to 
formal  education. 

5* It  was  a  bit  of  a  surprise  to   find  where   some  of  the 
items  ranked  in  the  returns.  That  the  item  relating  to  the 
treatment  of  weak  arches  with  arch  supporters  should  stand 
fourth  in  the   list  was  rather  surprising.   Thereimay  be  a 
strong  advertising  progrera  in  the  couAty  for  shoes  contain- 
ing arch  supporters.  One  would  hardly  expect  the   item  concern- 
ingthe  killing  of  frogs   so  near  the  bottom  of  the  list. 

e.One  of  the  revealing  findings  of  the  test  is  the  close 
agreement   between  the  returns  of  the  two  groups,  for  forty-- 
four  of  the  eighty  items. the  per  cent  of  misses  between  the 
two  groups  is  not  greater  than  tan.   There  were  sixty-six 
statements  missed  by  one  group  more   firequently  than  the  other 
by  a  difference  of  less  than  twenty  per  cent. The  difference  be- 
tween the  two  groups  was  between  twenty  and  thirty  per  cent   in 
only  ten  oases.    In  only  one  case  was  the  difference  greater 

0 

than  forty.   The   future  farmers  missed  thirty-six  of  the 
eighty  teat  items  more  frequently  thain  thw  farmers; while  the 
farmers  missed  forty-one  of  the  items  more  frequently  than  the 
future  farmer s^In  three  items, there  was  no  significant  dif- 
ference between  the  two  groups. 
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TiSLB  I7« 


TEST  ITEIB  BAIKSD  III  OBDXB  Uf  DBCHBASIVG  DlfFICULTT  AS 
DBTSBlilHED  BY  THB  PBB  CEBT   HISSBD  OR  OMITTBD  BY  THB  GOMBIHBD 

GBDUPS* 


Ifia 


l«liMtT»8  ar  tr*#8  turn  tonard 
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flrtmlighttl^ecaiise  they  ]M#d  (ran- 
lltbt  for  growth « 

2 •The  IsTtr  usaA  In  lifting  a       (F 
stone  usee  iBore  energy  then  lift- 
ing it  direotly* 

3«The  oxygen  in  the  air  is  the  (7 
cause  for  all  oonbuetion  and  burn- 
ing and  ie  neoeeeary  for  all  life« 
4«The  best  treataent  for  weak  if 
arches  is  to  wear  areh  support ers# 
5 •Copper  is  the  best  conductor  (? 
of  electric it y« 

6»The  sun  is  nearer  the  earth  in(ff 
suamer  than  in  winter • 
7«BTOlution  says  that  man  des- 
cended from  the  sonkey^ 
8«Ice  cream  and  fish  should 
nsTer  be  eaten  to -gather  • 
9«If  you  hear  a  train  whistle 
at  a  distance  it  is  a  sign  of 
rain, 

lO^Boctors  do  not  the  cause  of 
Influenia  or  the  '^flu*^^ 
ll.The  sap  of  trees  goes  up  in 
spring  and  down  in  fall* 
12 • Strong  drlng  keeps  one  warm* 
13«7here  is  no  such  thing  as 
''pigeon's  milk* 

14«A  cat  can  see  better  in  the 
^ytime  than  in  the  dark* 
15»A  person  falling  firom  a  great  (9 
is  dead  betbre  reaching  the  grolnd^ 
16*in  exangple  of  a  strong  alkali  (?) 
is  carbolic  acid* 

17«It  would  be  dangerous  to  con- (7) 
nect  a  220  Tolt  electric  iron 
to  a  110  TO It  current* 


(P 
(P 
(T 


(T 

(P 

(P 
(P 

(T 


JPer  cent  missed  6f  6gltt»d  tfi 

7*P«1*         Combined 

groups* 


IT 


90 


61 


88 
85 
62 
62 
69 
66 


50 

60 

48 
52 

60 

60 

54 

52 


?y 


82 


92 


79 
71 
71 
70 
61 
64 


74 

74 

64 
54 

46 

46 

52 

52 


86 


86 


83 
78 
67 
66 
65 
65 


62 
62 

56 

53 

53 
53 
53 
52 


B& 


TABLE  IT  (oontlnuadl 


(T 


(f 
(F 
(T 


18*Bl90triolty  moTts  from  the 
negatlTo  pol«  of  tha  battery  to 

tba  po8ltlTa# 

19«Ix  you  apply  olay  to  a  ating, 

it  will  draw  it  out^ 

SO^Siabatea  is  tha  raault  of  a 

poorly  funotioning  liTar« 

Sl^Tkiat  tha  oatrioh  hidaa  it* 

haad  in  tha  aand  is  a  myth* 

sa.Tha  oaa0M:)n  fartiliaar  eontaixia(T 

but  a  few  of  the  nateriala  needed 

for  plant  growth* 

23*1  body  one-half  aa  haary  as       (f 

water  will   float  with  three- fourths 

of  its  Tolume  below  the  aurfaoe» 

24. Due  to  the  time  needed  for         (F 

radio  messages  to  traTel^ radio  time 

is  a  minute  or  two  late* 

25*Water  is  ^hard'^  beoause  of  the(T 

salts  dissolred  in  it* 

26 •Fuses  are  placed  in  buildings   (F 

to  protect  them  against  lightning 

27»ateel  is  pure  iron* 

88*Children  ahould  hate  the 

measles tbesause  the  measles  are 

often  fatal  to  older  people* 

89*Vhe  gaa^whioh  is  used  in 

stores  and  diatributed  through 

pipes^   is  mined* 

SO^Brass  is  a  metal  mined  in  cer-(F 

tain  parts  of  the  United  States* 

31*lhere  are  maohfinea  whoae  (F 

effioienoy  is  aa  high  as  99  or 

100  per  cent* 

32* A  aolid  iron  bar  ia  stronger     (T 

than  a  hollow  one  of  the  aama  dia- 

met  er  * 

33*0nly  by  actual  biting  can  a        (T 

snake  poison  and  harm  an  iniiTidual* 

34*0old  is  the  moat  Talu%ble  (f  ^ 

metal * 

35«Alfalfa  and  clOTer  are  planted (; 

only  for  the  fbraga  and  food  for 


1? 


(p 


aninals, 

^^0Th9  trlehlna  is  «  aangerous 

worm  found  in  old  rinsgar. 


(7 


63 


6£ 


48 


48 

67 

47 
54 


4£ 


4£ 
46 


40 


SI 
35 

50 


30 


41 


60 

60 

60 

39 

46 

62 

£9 

66 

30 


43 


41 

18 

38 

29 


39 


39 
34 


39 


46 
41 

86 


46 


6£ 

50 

49,6 
48 
47.6 

46 


46.5 


46 

43 

43 
42 


41 


41 

40 


40 

38 
38 

37,6 
37 


se 


(p) 

(T) 


TIBLB  IT  (oontlnu«d) 

37.]). C.  and  k,0,  «r«  tarns  for       (T) 
diffarant  typaa  of  alaotrloity. 
38.Snakae  li^T*  a  dry  aaalay  skln.fT) 
39  •  Tore  a  »pow  artwork  aaan  tha  (7) 

same  thing. 

40,Winds  blow  from  plaoas  of  low  (P) 

prasaora  to  plaoaa  of  high  praaaura. 

41.Tha  aarthworm  is  an  aoonoinieal(T) 

and  Taluabla  aniaal  baoausa  it 

brings  fartila  anbaoll  to  tha  aurfaoa, 

42. Aching  corns  ara  a  sign  of         (P) 

ooming  rain. 

43.Vha  com  plant  prodncas  no 

flowers . 

44. Glass  is  mada  from  aand  and 

soda. 

45. Tha  acid  found  in  atoraxe  bat'CP) 

toriaa  is  strongast  whan  tha 

battary  is  waak:. 

46.Chimnay  sparrows  braad  or 

bring  badbngs. 

47. In  a  plan*  mirror. tha  imaga 

is  88  larga  as  tha  objaot. 

48, Tha  graataat  haight  to  which 

watar  can  ba  11  ft  ad  In  a  siphon 

is  fifty  fast. 

49,Bayon  ia  a  typa  of  oloth  B»da 

from  wood  pulp. 

50, Tha  "silTar  papar"  usad  to 

wrap  candy  is  a  ahaap  tern  of 

silTer, 

Sl.Tha  color  of  daap  bodlas  of 

Water  is  dua  to  tha  aand  or 

ground  In  tha  bottom. 

52,Tha  production  of  clorar  aaad 

is  aada  poasibla  by  fraquant  rislts 

of  tha  bumblabaa  to  tha  flowers. 

53. Liquids  tand  to  rise  In  small   (T) 

tubas. spaces, or  craolcs. 

54. A  pound  of  feathers  is  light er(P) 

than  a  pound  of  lead. 

55.  A  blacksmith  tempera  at  eel  by    (P) 

z'unnlng  a  current  through  it. 


(P) 
(T) 

(P) 


(T) 
(P) 


(P) 


(T) 


38 


33 


17 


36 


22 


37 


37 


31 

40 

43 
S3 

37 
36 

54 

18 

36 

£7 

43 

3B 

42 

|7 

35 

38 

30 

34 

38 

30 

34 

37 

£9 

33 

43 

22 

33 

25 

39 

32 

40 

41 

30 

44 

16 

30 

29 

30 

30 

27 


87 


25 

29 

27 

21 

29 

25 

23 

26 

24 

22 


TABLE  lY  (eontlnuad) 


(P) 


(T) 


IB 
of 


(T) 

(T) 
(P) 


56.Tht  dragon  fly.oonmonly  oallod 
the  snalco  doctor,  is  of  bmeflt  to 
the  oonnon  water  snake. 
57.]illl]c  is  pasteurised  to  remove 
the  disease  germs. 

58. Cement  will  harden  tinder  water.    (T) 
59.Pish  htmg  in  moonlight  will  spoil  (?) 
more  quickly. 

60.1t)st  adrertised  cures  for  deaf-> 
nesB  are  worthleaa. 
61. Carbolic  acid  is  poisonous. 
62. If  Canadian  thistles  are  out 
the  month  of  August  in  the  8i|gA 
Leo. they  will  not  sprout  again. 
63. The  sun  is  the  source  of  all  the(T) 
earth's  heat  and  anergy. 
64.AS  the  laft  friday  of  the  month 
so  the  following  month. 
65. Quicklime  is  made  from  ordinary 
sandstone. 

66. One  would  take  baking  soda  for 
an  acid  stomach. 

67.Bact«|la9one  celled  plant s» are 
known  to  the  cause  of  many  of  our 
diseases. 

68.Iron  is  secured  from  its  ore  in 
the  blast  furnace. 

69.Weather  repoirts  are  guesses  made(F) 
by  the  United  States  weather  bureau 
from  the  appeaj^anoes  of  the  sky. 
70.Bolls  are  caused  by  bad  blood 
In  the  body. 

71 .An  explosion  of  gtmpowder  is  a 
type  of  Tery  rapid  burning. 
72. Sulfur  is  found  in  coal. 
73 .Grease  can  easily  be  remored 
from  clothing  with  the  use  of  gas- 
oline. 

74. The  white  maggots. so  frequently 
found  in  manure  piles. develop  into 
flies. 

75. Since  plants  alone  manufacture 
food, all  animals  are  directly  or 
Indirectly  dependent  upon  plants. 


(F) 
(P) 
(T) 
(T) 


(T) 


(T) 

(T) 

(T) 
(T) 


(T) 


(T) 


29 


13 

« 
23 

16 

13 
15 


11 
13 
17 
11 
13 

13 
17 


13 

11 

6 
13 


11 


16 


32 

34 
16 

23 

23 
21 


22 
18 
16 
20 
18 

16 
11 


11 

11 

16 
f 


18 


23 


23 

20 
19 

19 

16 
16 


17 
16 
16 
16 
15 

14 
14 


12 
11 

11 

10 

9 


8 


24 


TIBLB  IT  (eontlnued) 


76,]frogs  should  not  *•  killed ,    (T) 

because  they  oetoh  and  eat 

many  harmful  Insects, 

77,One  sees  lightning  before       (T) 

one  hears  the  thunder, ^eeause 

light  trarels  faster  than  sound. 

78. Dandelion  seeds  are  soatter'(T) 

ed  by  the  wind. 

79.Wheat  fields  are  protected  by(T) 

a  ooTering  of  snow. 

eO.Soaps  are  made  from  allcalies,  (T) 

such  as  lye, and  fats. 


10 


6 


11 
5 


g,^^mi^;yg,gg|,gg|g|||g,||g|^ 
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B.   FINDINSS  OF  THE  TEST  13  DETEBMHBD  BY  THE  SOORBS  ETjlLUATBD 
BY  3TlTISTICiI   MBASUHBS  OP  CBHTRjLL  TBHDBNCY^VAHIITION.AND 
OORKElATIONt    (Tables  T  and  TlJ 

In  ordar  to  ooiq^ra  the  two  groups »  both  groups  wars 
soorad  on  the  nuaber  of  oozraot  responses;   for  the  dlreotlons 
of  the  test  asked  th«m    to  owrk  aaoh  one  aaoordlng  to  their 
lest   judgnent^  The  aadian  and  the  mean  were  then  detenalned 
for  each  group*  To   show  the  range  of  Tarlability^the  median 
and  standard  deriations  were  oaleulated  for  eaoh  of  the  groups* 

The  measures  of  oantral  tendenoy  show  surprisingly  little 
differ  ewe  between  the  twi  groups*  The  future  farmers  are  oon- 
sistently  higher  than  the  farmers ;while  the  farmers  show  a 
greater  rariability  among  their  soores  than  do  the  future  farm- 
ers* The  group  comprised  of  the  future  farmers  may  hare  been  a 
more  homogeneous  group  than  the  farmers* 

To  determine  the  correlation  between  the  scores  and  the 
number  of  years  in  school^and  the  correlation  between  the  scores 
and  the  number  of  years  of  farmings  the  coefficients  of  correla* 
tions  between  this  factors  were  calculated  by  the  Pearson  pro* 
duct -moment  formla* 

The  coefficient  of  correlation  between  the  scores »made 
on  the  test,  and  the  number  of  years  in  school  shows  a  positire 
correlation  for  the  farmers ^ and  for  the  future  farmers*     The 
ooefficients  are  surprisingly  small ^but   large  enough  to   show 
a  definite  relationship  between  the  amount  of  science  inform- 
ation and  the  number  of  years  spent  in  school*  The  coefficient 
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TABLE  Y. 


FINDINGS  or  THE  TEST  AS  DETERMMED  BY  MBASUKBS  OF  CEBTRAI.  TSS^ 
DBNCY  AlO)  VARIABILITY  BASED  ON  THE  SCORES  OF  NUMBER  CORRECT. 


Itea  BUT  e                              VuxiMT 

S*B« 

?#? • A • 

S.B. 

Diff. 

s«s« 

I.lfean                                  50^  58 

I^IS 

51^14 

•  88 

♦  56 

1.08 

2.MB&lmii                               61^36 

1,47 

61^43 

I^IO 

•09 

1^84 

3. Standard  deTiation       8.64 

•  84 

6^60 

•  62 

2.04 

1,04 

4.M»dian  deriation           6^52 

•  56 

5^38 

•  42 

1.15 

•  69 

TABLE 

Tl'i 

OORi^LATION  OF  THE   SC»EBS  OF  NUMBER  OORRECT  WITH  OTHER  FACTORS. 


Fact ore  oorrelated 


l.Correlation  batween  the 
scores  and  the  number  of 
years  In  school* 
g^Batwaen  the  acoraa  and  the 
number  of  years  of  farming* 


fanner 


•  29 


iie 


S.E, 


•  13 


12 


f.I.A. 


•  24 


S.B. 


•  13 


Tba  •taadard  arrore  of  the  dlffaranoaa  batwaan  the  maane 
and  the  medians  are  ao  large  that  there  la  no  Bignificant  dif- 
ference betwaan  the  two  groups. The  standard  trrors  of  the  cor- 
relations indicate  that  they  have  very  little   significance. 


of  oorrelatlon  bttwten  the  soorte  of  the  tests ,   made  by  the 
farmers »   and  the  xmnber  of  years  they  farmed  Is  posit  Its  , 
but  so   small  that  one  may  eonolude^that  there  Is  Tery  little 
in  farming  to   increase  the  soienee  information  of  the  farmer • 
It  may  be  possible » on  the  other  hand,  that  the  type  of  soienoe 
Information  oalled  for  in  this  test  is  not  closely  related  to 
the  type  of  Information  used  by  the  farmer*     9he  fact  that 
the  coefficient  is  positive  is  significant    ;   for  one  might 
expect  it  to  be  negatiTe  due  to  forget  fulness. 


C^  PIITDINGS  UF  THB  TEST  IS  DETERiONED  BY  THE  PER  CENT  OF 
EACH  GBDUP  MISSING  UR  OMITTIHG  EACH  OF  THE  ITllB  IN  THE  SIX 
SUBJECT    MATTER  DIVISIONS • 

l.Pindings  for  the  Superstition  DiTision.  (Tablif  VII#) 
Superstition  is  not  a  subject  on  the  high  school  curriculum, 
but  the  test   included  such  items  of  superstition  which  were 
olosely  related  to  science*  There  were  twenty-two   items  in  the 
test  olosely  related  to  superstitious  beliefSt  The  items  were 
arranged  in  deso ending  order  aocording  to  the  percont   missed 
or  omitted  by  the  two  groups • 

Some  of  the  generalisations  for  this  dlTision  of  the 
test   follow: 

a«The  fhtrmers  missed  eleren  of  the  items  related  to 
superstition  more  frequently  than  the  future  farmers;  while 
the  future  farmers  missed  the  same  number  of  items  more  file- 
quently  than  the  farmers*  The  mean  per  cents   for  each  item  for 
the  two  groups  are  practically  the  same*  Ihese  factors  in-- 


£8 


TIBLB  YII. 

FINDIHSS  OF  THB  TEST  IS  DBTBRMIHBD  BY  THE  HA  CBBT  MIS3BD 
OR  OMITTED  lOR  BOTH  SBDUPS  Of  BACH  ITBM  RBlATBD  TO   SUEBR* 
STITION,    (ITEMS  IHB  IRRINOED   IH  DBSCBHDIHG  ORDER  OP  YlSR 
CENT   MESSED  OR  OMITTED  lOR  THB  COMBIHBD  GROUPS.) 


Item 


p0r  cent 
fanner 


l.Tha  b«8t  treat ownt   for  vealc 
arohes  is  to  wear  aroh  support- 
er e, 

S.Ioe  oream  and  fish  should 
nerer  be  eaten  to-gether. 
3. The  sap  in  trees  goes  up  In 
spring  and  down  In  fall. 
4. Strong  drink  keeps  one  warm. 
5. There  Is  no  such  thing  as 
"pigeon's  fflilk". 
6. A  person  falling  from  a  great 
height  is  dead  before  reaching 
the  ground. 

7. A  oat  ean  see  better  in  day- 
time than  at  night. 
8. If  you  apply  olay  to  a  sting, 
it  will  drtw  out  the  sting. 
9. That  the  ostrioh  hides  its 
head  in  the  sand  is  a  oiyth. 
10. Children  should  hare  the 
measlee.fir  the  measles  are 
often  fatal  to  older  people* 
ll.Only  by  aotwal  biting  can 
a  snake  poison  an  indiTidual. 
12. Snakes  hare  a  dry, seal ey 
skin. 

IS.Aohing  corns  are  a  sign  of 
rain. 

14.Chiiiin«y  sparrows  breed  or 
bring  bedbugs. 

15. A  pound  of  feathers  is  light 
er  than  a  pound  of  lead. 
16.The  dragon  fly.eovnonly  call 
the  snake  doctor, is  of  benefit 
to  the  common  water  snake. 


fl 

f) 

P) 

P) 
(P) 

P) 
T) 


-fP) 


w 

69 

48 
5S 


6C 


y  * 


60 


21 


S9 


missed  or  omitted  by: 
f.f«A.   Combined 

groups . 

'  T9  fa 


61 

65 

76 

63 

64 
54 

56 
53 

46 


46 


89 


18 


53 


53 


p) 

50 

60 

50 

T) 

46 

52 

58 

P) 

54 

29 

42 

T) 

31 

45 

38 

T) 

31 

43 

36 

P) 

42 

27 

35 

P) 

43 

22 

33 

25 


23 


B^ 


TABLE  VII   (oontinued) 


17.  Fish  hung  In  the  Bioonllght      (f ) 

will  spoil  B»re  quickly, 

18. Hoist  adTsrtiseft  enrss  for         (T) 

deafness  are  worthless, 

19«If  thistles  are  out  in  Itigustd) 

in  the  sign  of  Leo, they  will  not 

sprout  again, 

20. As  the  last  Friday  of  the  (F) 

month  so  the  next  onnth, 

Sl.Boils  are  caused  by  bad  blood(T) 

in  the  body. 

22,Frogs  should  not  be  killed        (T) 

because  they  catch  and  eat  many 

harmful  insects. 


23 

16 

19 

16 

S3 

19 

15 

SI 

18 

15 

18 

16 

13 

11 

12 

10 

4 

7 

Total  per  cent   for  all  itemS" 
Usan  per  cent  missed  of  omitted 
for  each  item. 


865 
39 


838 


38 


647 
88 


80 


dloata     a  fallurti  of  the  public  sohools  to  azmul  teao hinge 
of  superstitious  beliefs^ 

b»7he  surprising  item  of  high  rank  is  the  one  on  the 
oommon  belief  that   fish  and  ioe  aream  should  not  be  eaten 
to-gether«  The  high  percentages  of  the  groups  missing  indi- 
cates a  preTalent  belief  of  that  misoonoeption^ 

o#The  combined  mean  percentage  of  thirty-eight  is  re- 
latirely  low  and  may  show  a  gradual  inproTement  in  the  amDunt 
of  science  information^ 

d«The  greatest  marked  difference  between  the  two  groups 
was  the  one  relating  to  the  flow  of  sap  in  the  tree  during  the 
seasons  of  the  year#  The  high  percentage  on  the  part  of  the 
future  farmers  may  be  due  to  a  partial  understanding  of  the 
flow  of  the  sap   in  the  trees • 

2#Findings  for  the  Biology  Dirision* (Table  YIII). There 
were  twenty-^three  items  in  the  test  related  directly  to 
biology.   Some  of  these  items  were  related  to  other  subjects* 

Some  of  the  reasonable  generaliiations  which  might  be 
noted  mre; 

IsJBoth  groups  missed  the  item^stating  that   erolution 
says  that  man  descended  from  a  monkey,  by  a  very  high  per- 
centage«   A  strong  religious  influence  in  the  county  may  be 
a  partial  explanation  of  this  fact.   It  is  interesting  to  note 
that  only  sirty*^two  per  cent  of  the   farmers  missed  it;  while 
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TABLE  Till. 

?INOINOS  OF  THE  TEST  AS  DBTBRMNBD  BY  THE  PER  CBHT  MTSSBD  OB 
OMITTED  BY  THE  COMBIMED  OB0UP3  10 R  THE  ITEMS  RELATED  TO  BIOIOGYi 
(ITEIB  ARE  ABBAEOED  IN  DBSCEHDIirS  ORDER  ACCORDING  TO  THE  PER 
CENT  MISSED  OR  OMITTED  BY  THE  COMBINED  SEDUP3.) 


Item 


Psr  o»nt  missed  or  omlttsd  >y: 
rsrmsr      I.F.A.       Combined 


l.LssTss  of  trsss  txum  to  stm- 
light  »bsssti8s  thsy  Assd  stm- 
light  for  growth, 

a.BTolution  says  that  nan  des-   \r] 
oendod  from  the  monksy* 
3. The  sap  of  trsss  goss  up  in     (F) 
spring  and  down  In  fall. 
4. There  Is  no  suoh  thing  as         (f ) 
"pigeon's  milk", 

5, A  oat  ean  see  better  In  the     (T) 
daytime  than  In  t^e  dark. 
e.That  the  ostrloh  hides  Its        (T) 
head  In  the  sand  Is  a  myth* 
7, The  oommon  fertilisers  oon-     (T) 
tain  bnt  a  few  of  the  isaterlals 
needed  for  plant  growth. 
8. Only  by  actual  biting  can  a     (T) 
snalce  poison  and  Indlridual. 
9. Alfalfa  ami  olOTsr  are  plant- (P) 
ed  only  as  forage  and  food  for 
animals. 

10, The  trlohlna  Is  a  dangerous   (P) 
worm  found  In  old  rlnegar. 
11. Snakes  hare  a  dry » seal ey         ff ) 
skin. 

18,The  earthworms  are  eoonoml-CT) 
oal  and  raltiable  animals  be- 
cause they  bring  fertile  sub- 
soil to  the  surface, 
13,The  com  plant  produces  no     (P) 

flowers. 

14, Chimney  sparrows  bring  or   (P) 

breed  tedbtigs. 


fT ST 


68 

60 

60 


46 


£9 


60 


S9 


31 
27 


38 
42 


W 


70 
76 
54 
46 
52 
66 


45 
25 


45 
43 
43 


90 
21 


0U£8x 


66 
63 
53 
53 
49 


48 


38 
37 


37 


37 
35 


34 
32 


TIBLS  YIlKoontixmed) 


#8 


l$,The  product ion  of  elover  sotd  is       (T) 

nado  possible  by  ftsqusnt  Tisits  of 

the  bumblsbss  to  ths  flovere, 

le.Ths  color  of  dssp  bodios  of  water     (F) 

is  dtis  to  ths  sand  or  ground  in  the 

bottom. 

17 .^be  dragon  fl7»  oonuonly  ealled  tbe(F) 

snake  dootor^is  of  benefit  to  the  eoin> 

iBon  water  snakes, 

18, mile  is  pastesriied  to  remove  the     (T) 

disease  germs. 

19.Baeteria,one  oelled  plants, are  (T) 

Icnown  to  be  the  cause  of  many  of  our 

diseases. 

20.7he  white  maggots, so   frequently         (T) 

seen  in  mentire  piles,  develop  into 

flies. 

21. Since  plants  alone  can  manufacture  (T) 

food,  all  animals  are  directly  or  in-> 

directly  dependent  on  plants. 

22. Frogs  should  not  be  killed, because  (T) 

they  catch  and  eat  many  harmfal  in* 

sects. 

23. Dandelion  seeds  are  scattered  by  (1) 

the  wind. 


Total  per  cent  for  all  items- 
M»an  per  cent  missed  or  omitted 
for  each  item. 


17 


ZZ 


S9 


IZ 
IS 


11 


10 


762 

33 


39 


£2 


18 


22 

18 


12 


857 
37 


29 


87 


83 


18 
16 


8 


612 

36 


S3 


soTenty  ^ar  otnt  of  tti»  future  farmers  missed  it. 

b.By  averaging  the  per  cents  miesed  for  all  items, the 
farmers  show  a  lower  soore  than  the  future  farmers,  *he  average 
per  cent  of  the  farmers  missing  each  item  is  thirty-three; 
whlli'    that  of  the  future  farmers  is  thirty-seven, 

o,The  per  cent  of  the  future  farmers  who  missed  the  item 
relating  to  the  nuaiber  of  elements  in  fertiliser  is  far  higher 
than  that  of  the  farmers, 

d.The  farmers  missed  fifteen  of  the  twenty-three  items 
related  to  biology  less  frequently  than  the  future  farmers; 
while  the  future  farmers  missed  only  eight  itemsless  frequent- 
ly than  the  farmers.     The  farmers  may  hare  had  a  better  oppor- 
tunity of  personal  oontaot  with  the  factors  related  to  biology 
than  the  future  farmers.  There  is  a  slight  possibility  that 
the  farmers  would  show  a  lower  per  cent  adssed  in  the  other 
subjects  if  they  had  a  similar  opportunity  of  personal  oon- 
taot with  them  in  their  environment, 

S.findings  for  the  Chemistry  Division,    (Table  12.) 
There  were  twenty-one  items  in  the  test  closely  related  to 
chemistry.     These  items  were  arranged  in  descending  order 
as  determined  by  the  per  cent  of  both  groups  who  missed  or 

omitted  each  item, 

A  study  of  the  table  of  the  division  related  to  chemistry 


ZA 


TABLE   IX 

7IIIDIHGS  OF  THS  TS3T  18  BBTBRUIIB])  SY  THB  FBB  CBBT  laSSBD  OR 
OIHTTBD  BY  BOTH  GK)UFS  TOR  BlCH  ITBM  BELjLTBD  TO   CHSiaSTRT. 
(    ITBM3  ARB  IRRAHSBI)   IH  BBSCBIDIHG  ORDER  07  THE  7BR  CBHT   HISS- 
BD  OR  OIHTTBD  BY  THB  OOMBMB])  GBDUPS, ) 


It«B 


P«r  e«nt  nlssed 
farmer    7.7,1, 


l.Tlio 


IT 

85 
54 

48 

47 

43 


71 

55 

41 
59 

59 


or  OHlttad; 
Coabined 


(7 


oxygsn  in  tht  mix  is  tht 
o«u8«  for  all  oonbustion^aDd 
btiming»and  noooseary  for  all  lifo« 
2«Copp«r  iB  tha  bast  oooduetor  (7' 
of  alaotriolty. 

5 .An  axaapla  of  a  strong  alkali (7 
is  oarbolie  aeld* 
4.3taal  is  pura  iron* 
5*Watar  is "hard"  baeausa  of 
tha  salts  dissolTsd  in  it« 
6  .Brass  is  a  natal  Binad  in 
oartain  parts  of  tha  Ihiitad 
Stat as, 

7 .Tha  gaa^whieh  is  usad  in 
stoTss  and  distribntad  throxigh 
pipaSfis  ainad* 
8«0old  is  tha  Host  Talnabla 
■atal* 

9. Glass  is  mda  from  sand  and 
soda. 

10«Tha  aoid  fotmd  in  tha  storaga 
batt arias  is  strongast  whan  tha(f 
battary  is  waak. 

ll.Bayon  is  a  type  of  oloth         (T 
Boada  from  wood  pti^p* 
12.Tha  "  silrar  pepar"  used         (7 
to  wrap  oandy  is  a  ohaap  form 
of  silTar. 

15. Tha  blaoksmith  tanpars  sta«l(7 
by  rtuming  a  enrr ant  through  it. 
14.0arbolio  aoid  is  poisonous.    (T 
IS.Quioklima  is  mada  by  haat-     (7 
Ing  ordinary  aandstona. 


(7 

(T 

(7 


(P 


(7 
(T 


4£ 


25 

15 
17 


59 


£5 

25 
16 


78 

54 

46 
45 

41 


41 


35 

41 

58 

58 

50 

54 

57 

29 

35 

44 

16 

50 

29 

50 

50 

24 

18 
16 


TlBIiS  IZ  (oontinutd) 


85 


IB.OnB  would  take  baking  soda     (T) 

for  an  aoid  atomaeh^ 

17«Iron  la  aaaurad  from  ita  oraCT) 

in  a  blaat  fornaoa* 

18«Siilfar  ia  foimd  in  eoal.  (T) 

19«An  axploaion  of  gunpowdar       (T) 

ia  a  typa  of  tbtj^  rapid  burnings 

EO^Sraaaa  oan  ba  raoBorad  firom     (T) 

elothing  with  tba  uaa  of  gaaolina« 

21«Soapa  ara  nada  fSrom  alkaliaalT) 

anoh  aa  lya.and  fata* 


11 

80 

15 

13 

16 

14 

6 
11 

16 
11 

11 
11 

IZ 

7 

10 

4 

6 

4 

Total  for  all  Itoms.'' 
Iban  per  oont  aisBod  or 
omitted  for  each  item*- 


694 

85 


659 
51 


676 
5£ 


"  -'"-"^ 


36 


shows  ths  following  gtnsraliiatlons: 

a»f  he  futtura  fanMrs  missed  oxay  seren  of  these  items 
more  often  than  the  farmers •  Howerer^  the  mean  per  eent  for 
eaeh  item  for  both  gtoupn  is  lower  than  one  would  expeot* 

b.Both  groups  missed  the  item  referring  to  copper  as  the 
best  oonductor  of  electricity  by  a  high  pef  cent*  fhe  likeli- 
hood is  that  both  groups  learn  sore  from  actual  obserration 
than  from  formal  education^ 

c^One     of  the  items  missed  least  by  the  both  giroups  was 
the  one  about   soap  making*  The  correct  answers  my  be  due  to 
the  fact  that  many  of  the  farmers  make  their  own  soap  in  the 
county* 

d*9he  only  item  in  which  there  was  a  marked  difference 
between  the  two  groups  was  the  one  concerning  the  source  of 
rayon*  S^me  indication  of  formal  education  may  be  noted  here* 

4«7indings  for  the  Physics  DiTision*  (Table  X.)  There 
were  sixteen  in  the  test  directly  related  to  physics*  Thfpe 
items  were  arranged  in  descending  order  of  the  percent  of 
misses  or  omissions*  A  few  of  the  generalisations  derired 
from  the  study  of  the  physics  dlTision  of  the  test  are: 

a .The  greatest  difference  between  the  responses  of  the 
two  groups  occurred  in  the  physics  dlTision.The  main 
for  this  marked  difference  may  be  due  to  the  technical  nature 
of  the  statements*   Some  indication  of  the  lack  of  use  of 
this  type  of  science  information  on  the  part  of  farmers  is 


raason 


87 


flBLE  X. 

PIHDIHGS  OP  THB  TEST  13  LSTBBMMBI)  BY  THB  EBB  C5BHT   IttSSBD 
BY  BOTH  GBDUPS  FOR  BlCH  ITEM  HBLITBD  TO  THB  SUBJECT  PHYSICS. 
(ITBie  ABB  IBRAHGBD   IB  DBSCBHDIHO  OEDBE  OP  EBB  CBHT  IttSSED 
OR  OMITTED  fOB  THB  COMBIMBD  GBDUPS.) 


It«lB 


KLsBed  or  omLtttd  by 
tmrmx  f.f.A.         OoBblntd 


l,Tli«  ItTtr  ii8«a  for  lifting  (f ) 
a  ttono  uteo  lois  onorgy  than 
lifting  it  diroctly. 
B.Blootriolty  noTOo  firom  tho  (T) 
BOgatlTO  polt  of  a  battory  to 
tho  posit Iro, 

3.  It  would  bo  dangoroua  to       (f ) 
oonnoot  a  ZZO  Tolt  olootrie 
iron  to  a  110  Tolt  onrront. 
4.1  body  ono  half  as  hoary  asCf) 
wator  will  float  with  throo- 
foturths  of  its  ToluiM  tmdor 
wator.  .    . 

5.I>uo  to  tho  tiBO  noodod  for   (P) 
radio  noseagos  to  trarol .radio 
timo  it  a  adnxito  or  two  lata* 
e.PnBOS  aro  plaood  in  build'  (P) 
inga  to  pro toot  thov  froa 
lightning. 

T.Thoro  aro  nany  aaohinoa         (P) 
whoeo  offioionoy  la  as  high  as 
99  or  100  par  oont. 
8.1  solid  iron  bar  is  strongor(T) 
than  a  hollow  ono  of  the  sans 

diaitator.  ^    .    . 

9.I).C,  and  I.e.  aro  differont   (T) 

typos  of  slootrioity. 

lO.Winds  blow  froB  plaoss  of     (P) 

low  prsssTxro  to  plaoss  of  high 

{rossnro.  .    . 

1. fores, powsr .work  nsan  ths     iP/ 

sans  thing. 

12, In  a  plans  airror.ths  iBags(T) 

is  as  largs  as  ths  objsot. 


90 


63 


5£ 


68 


48 


67 


46 


40 


8£ 


41 


52 


50 


43 


18 


54 


59 


86 


5£ 


62 


46 


46 


45 


40 


40 


88 

56 

57 

54 

18 

56 

40 

3S 

56 

25 

59 

52 

TiBLB  Z(eoiBpl«t»d) 


la 


13  .The  g3r«ai«8t  height  to  which 

wattr  ean  b«  lift«d  in  a  siphon 

is  fifty  fMt. 

li.Li^uidfl  tmsd  to  riso  in  •■all 

tii1»««,0p«eos,or  eraeks. 

15*A  poxmd  of  foathora  is  light* 

or  than  a  potoid  of  load, 

16,0na  aaas  lightning  bafort  ono 

hoara  tha  thnndar  baeauaa  light 

traTolB  faster  than  soxrnd* 


(f) 


40 


£1 


Total  for  all  itans- 

Iban  par  oant  aissad  or  onittad 

for  aaoh  itsB* 


718 
46 


661 
34 


80 


(T) 

£6 

£9 

27 

(F) 

21 

29 

26 

(T) 

6 

7 

6 

626 
39 


59 


is  «Tld*nt  her«, 

b.Of  th«  sixteen  Items  in  the  physios  dlTlslon  of  the 
the  test,  the  farmers  missed  eleren  of  them  more  frequently 
than  the  fat  tire  farmers  • 

o*The  farmer  giroup  missed  the  Items  of  the  physios 
dlTlslon  more  frequently  than  the  items  of  any  of  the  other 

dlTlslons • 

d.The  Item  showing  the  greatest  rariation  between  the 
two  groups  ooourred  In  the  physios  dlrlslon.  The  farmers  miss- 
ed the  statement  about   fuses  being  plaoed  in  buildings  to  pro- 
tect them  against  lightning  sixty-seren  per  cent  of  the  times; 
while  the  future  farmers  missed  the  same  item  only  eighteen 
per  oflnt  of  the  times, 

S.findings  of  the  Health  DlTlslon  of  the  test. (Table  Uj 
There  were  ten  items  In  the  test  directly  related  to  health 
education.  Some  of  these  items  are  closely  related  to  some  of 
the  other  dlTlsions.  fhe  order  of  arrangement  was  the  same 
as  in  the  other  dlTlslon.  1  few  of  the  findings  of  the  health 
dlTlslon  of  the  test  show  that: 

a^There  ts  no  narked  difference  between  the  number  of 
items  missed  by  the  farmers  and  the  future  farmers. 

b,  fhe  high  per  cent  of  the  future  farmers, who  think 
that  strong  drink  makes  one  warm,  was  a  surprise,  fhe  farmers 
showed  a  more  reasonable  response. 
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TiBLB  XI. 

FIHSIIOS  or  THE  TEST  AS  UBTBRUIISD  BT  THE  IBR  OBBT  OF  BOTH 
6H)T7PS  WBD    IHSSID  OB  OMITIBD  BlOH  ITBH  SSU9SD  TO  HEALTH. 
(   ITBIB  ABB  ABBAHOBD  IB  IIBSCBBDIBO  ORMB  OB  THE  FEB  CBBT  II 
OB  aiHTTBD  BY  THE  OOMBIBBD  QBOUF. ) 


It«a 


P*r  etnt  aittvA  or  omittad: 
Jtwt      T.f.A.       Conblnvd 


l.io«  ertan  and  flsb  sbould       TfT 

narar  ba  aatan  to*>gat  bar. 

S.Doetora  do  not  Imow  tba  (T) 

eansa  of  Inflxtania  or  '*flu", 

3. Strong  drink  kaapa  ona  (9) 

warm. 

4.Diabata8  la  tba  raabtt  of       (F) 

a  poorly  fnnationlnf  11  rar. 

5.Cblldran  aboxad  bsTo  tba         (F) 

maaalaa»for  aaaalaa  mr*  oftan 

fatal  to  oldar  paopla. 

e.lfllk  la  paatanrliad  to  v     (T) 

moTa  tba  dlaaaaa  garna. 

7. Moat  adrartlaad  otiraa  for       (T) 

daafnaas  ara  wortblaas. 

8.0na  would  taka  baking  aoda     (T) 

for  an  aold  atonaeb. 

9.Baotarla,  ona  eallad  plant8»(T) 

ara  Imown  4*  tba  eausa  of 

■any  of  our  dlaaaaaa. 

lO.Bolla  ara  oauaad  by  bad         (T) 

blood  in  tba  body. 


69 
60 
48 
60 
54 

15 
16 
11 
19 

16 


61 
74 
64 
69 
29 


68 
26 
20 
18 

11 


66 
62 
66 
60 
41 

26 
19 
16 
16 

12 


Total  for  all  ltana> 
lioan  par  oant  aiasad  or 
oadttad  for  aaob  Itaur 


546 
66 


671 
67 


659 
66 


41 


i. 


0*0 f  th«  t«n  Itvms  In  the  health  dirislon  of  the  test 


the  fature  farmere  nlBsed  six  of  then  no  re  frequently  than 
the  farmers. 

6»fin&lng8  for  the  general  soienoe  dlTlslon, (Table  ZIl.) 
This  dlTlslon  inoludes  those  item  which  are  related  to  soienoe^ 
but  are  not  olosely  related  to  the  other  speeifio  soienoe 
fields  inoluded  in  this  test.  There  vere  eight  it  ens  listed  in 
the  general  soienoe  diTision,  A  few  of  the  generaliiations  for 


the  general  soienoe  dirision  follow; 


a* The  two  groups  oombined 


the  item  of  the  general 


soienoe  diTision  more  frequently  than  the  items  of  any  other 
division  inoluded  in  the  test. 

b.Both  groups  missed  the  statement  about  the  nearness 
of  the  earth  to  the  sum  at  different  seasons     of  the  year 
in  a  surprisingly  large  per  oent  of  the  oases. 

o.In  fire  of  the  eight  items  in  the  general  soienoe 
diTision,  the  farmers  showed  a  greater  percentage  of  aissea 

than  the  future  farmers. 

7 .Findings  from  a  oomposite  suamary  of  all  diTisions 
of  the  tes>«  (Table  XIII.)  The  mean  per  oents  of  misses  for 
eaoh  item  for  eaoh  of  the  six  soienoe  diTisions  of  the  test 
were  listed  aeparately  for  study.  Some  fair  oonolusions 
which  may  be  drawn  fwvm  this  study  are; 

a  .The  faarmers  show  the  best  responBos  in  the  chemistry 
and  biology  diTision8;while,the  future  farmers  show  their 
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TIBLB  III. 


PiroiHGS  OF  THE  TEST  18  BBTBRKIIBD  BY  THE  FEE  CBHT  Of  BOTH 
QW\JSQ  WBD    KI3SBD  OB  OmTTBD  BlCH  IfBH  HBLATBD  TO   QBIBBAL 

scisHCB.  (  ithb  iBi  iFB<iiigim  ih  qbscshbiio  obdbb  of  thb  ebb 

CEBT  MIS3BD  OB  OMITTEI)  BY  THB  OOUBUBS  GBDUFS.) 


It»m 


Ftr  •ant  aiaeed  or  oaitttd: 
faratr        F.F.A.       CoBbin*& 


l,Th«  l0T«r  us ad  for  lifting  « 

stone  uses  Isss  sntrgy  than  lift' 

luff  it  dirtetly. 

2,Ths  Sim  is  nssrsr  ths  sarth  in 

summar  than  in  winter* 

3. If  you  hear  a  train  whistle  at 

a  distance, it  is  a  sign  of  rain, 

4 .Winds  hlow  fron  plaees  of  low 

pressure  to  plaees  of  high  pres' 

sure* 

S.The  greatest  height  to  whieh 

water  ean  be  lifted  by  a  siphon 

is  fifty  feet* 

6. The  SUB  is  the  source  of  all 

the  earth's  heat  and  energy* 

7. Weather  re]»orts  are  guesses 

BAde  by  the  United  States  weather 

bureau  from  The  appearance  of  the 

ejWheat  fields  are  protected  by 
a  corering  of  snow. 


(F) 

(F) 
(T) 
(F) 

(F) 

(T) 
(F) 


(T) 


90 


63 
66 
54 

40 


11 
17 


S 


8S 

71 
64 
18 


21 


22 

11 


11 


86 

77 
65 
31 

30 

17 
14 


Total  for  all  it erne- 
Mean  per  cent  nissed  or 
omitted  for  each  item.- 


343 
43 


300 
38 


326 
41 


^ 


TjLBLB  ZIII. 


COMPOSITE  3UMKAHT  Of  THE   IBllf  EBR  CBNT3  MIS3BD  IND  OMTTBD 
BY  BOTH  QBOUPS  FOR  BACH  ITEM  UJ  THE  SUBJECT  IttTTEH  DITISIONS. 


Subjeot. 

Mian 

per 

cent  Bissed 

or 

omitted  by: 

faraer 

P.f.l. 

GoDbined  group &• 

6«n»r«l  ooi«ZM« 

49 

38 

41 

Physios 

45 

34 

39 

Superstition 

39 

38 

38 

Health 

56 

37 

36 

Biology 

SS 

37 

35 

Chemistry 

33 

31 

3£ 

Coniposite  total   for  all 


228 


subject  natter  dirisions* 
Mean  per  cent  S8 


215 


36 


221 


37 


f»    » 


44 


OHiBT  I. 
BXPBHD  OF  SCIBHOB  MISCJOHOBPTIOHS  HELD  BY  fJLRlBRS  AHD  PUTUHB 
JARMBRS  IS  DBTBRMEMISD  BY  THB  IfiAH  EBR  CBHT  Of  BACH  GBDUP 
MtSSIHS  BACH  ITBM  0?  THB  SUBJECT   MATTER  DIflSIONS  OF  THB  TEST. 


45 


44 

43 

» 

42 

41 

40 

ban  per 

39 

ocnt  of 

38 

niS8«8. 

37 

36 

55 

34 

33 

3S 

3X 
0 


Fariwr 
—  —  Futur©  farmer 
•  •  *  Comblnad  group 


\ 

► 

•  \ 


•k 


\ 


Subjaot  matter  dlTlaion. 


S— ««ieral  Soienoe;     P— Phyalet;     3— Superatltlona; 
H— Health;     B — Biology;     0— Chemietry, 
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best  responses  in  the  same  dirlslons.  ithe  future  farmers 
show  the  poorest  response  in  the  g^eneral  solenoe  and  the 
superstitions  dlTisions,  The  farmers  made  their  poorest 
response  in  the  general  soienoe  and  physios  dirisions. 

b^  In  the  health  and  biology  dlTisions.the  farmers 
made  a  better  arerage  of  oorreot  answers  than  the  future 
farmers.  In  the  other   ftour  fields, the  future  farmers  made 
the  better  shoving. 

■D,   f  INDINSS  AS  DBTERMEBBD  BY  TH3  PAST  OP  THE  TEST  WHICH 
ASKED  THE  PABTICIPABTS  TO    CHECK  THE  SUBJECTS  THEY  THOUGHT 
SHOUID  HBCEI7B  IDBB  EMPHASIS   IN  CUB  HIGH  3CH00 LS . ( Tabl e  HV 
Some  of  the  interesting  findings, indicated  by  listing 
the  subjects  checked  by  each  giro  up  and  than  ranking  them. 


are: 


l.Both  groups  are  aware  of  the  need  of  formal  and 


practical   instruction  in  agriculture. 

2,Both  groups  listed  safety  education, second  only 
to  agriculture,  as  nesding  more  eniphasis  in  our  high  schools. 
Such  a  response  Is  rather  remarkable, and  indicates  «  wide- 
spread need  for  that  type  of  instruction. 

a,That  both  groups  should  check  art  so  infrequently 
was  rather  surprising.   It  may  be  safe  to  obserre  that  there 
may  be  little  need  for  aesthetic  appreciation  in  agriculture 
from  the  farmers 'point  of  riew. 


r  .^_ 
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TABLE  ZIV. 
SHDWING  THE  PBB  GSSf   OF  BACH  SiDUP  WHD  CHECKED  CBBTAIH 
SUBJECTS  IS  SEEDING  IDHB  EMPHASIS  OH  THE  HIGH  SCHOOL  CUBBICULUM. 


Subject 

farmer 

Bank 

y.F.A. 

Rank. 

l.lgriotilturt 

65 

1 

79 

1 

2. Safety  Eduoation 

64 

S 

72 

2 

3.H0IW  Boononios 

52 

3 

51 

8 

4.Health 

50 

4 

45 

10 

5. Physical  Education 

44 

5 

52 

7 

6. Shop 

42 

6.6 

63 

4 

7.CheiBi8try 

42 

US 

46 

9 

e.Blactricity 

38 

8,5 

54 

6 

9.AutoinDhlla  Mscbanios 

38 

8.5 

61 

5 

10. Athletics 

27 

10 

70 

S 

ll.Badio 

25 

11 

34 

11 

Ig.Comnercial  Education 

23 

12.5 

25 

14.5 

13, Botany 

23 

12.5 

25 

14.5 

14. Bio logy 

19 

14 

32 

12 

1  R      *■»-♦• 

3 

15 

29 

13. 

-    ■  ..  .^.,.— — .^^-^...^UIMM 
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i.farBMrs  8««ib  to  think  that  there  is  little  need  for 
eoiofnerolal  eduoation  In  our  sehools,  Vone  of  the  sohools, 
Included  in  this  teat, were  offering  ooiuneroial  eduoation. 


B.  SUlOaBY. 

1.  It  ens  requiring  forioal  eduoation  were  oieeed  more 
frequently  than  items  requlreing  praotioal  obeerratlon, 

2«9he  snail  amount  of  differenoe  between  the  two 
groups  in  their  soores  indieates  a  fair  correlation  between 
the  soienoe  eduoational  needs  of  the  farmer  and  the  soienoe 
instruction  of  our  schools.  How  ever,  farther  eridenoe  is 
needed  to  yerify  this  point. 

5, farmers  are  using  more  practical  soienoe  information 
than  that  of  a  strictly  technical  nature. 

4.Both  the  farmers  and  the  future  farmers  express  a 
need  for  instruction  in  agriculture  and  safety  eduoation  in 

our  high  schools* 

6, There  were  no  startling  findings  in  any  part  of  the 

findings  of  th#  taet* 
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OEiV  II. 


DISTBIBDTIOH  Of  THE  S00RB8   lUDE  BY  THE  FABIBES  IKD  THB  PUTUHB 
PAHMRS  OH  THE  SOIBHCB   IBPOSlttTIOH  TEST. 


VtUBb«r 

of 
oasts. 


S6 


— ►— fatwro  faraor 


80 


86  40  46  80 

SoorsB  on  tho  to«t. 
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CHIPTBR  FOUR, 


SUMKABY  iHD  Q0H0LUSI09S. 


A.SSRIBS  07  GEHBR^  00N0LU3I0H3. 


1.  Th*  largest  amoimt  of  solazioa  ndsoono apt  ions  held  by 
the  firmer 8  and  the  fature  farmers  was  of  a  teohnloal  natxire. 
it  is  quite  to  be  expeoted  that  praetieal  nateriAl  is  nore 

m 

easily  trndaratood  tban  mterlal  of  a  nora  taohnioal  nature* 

S^fbara  la  aoma  aTlAanaa  in  tha  rastata  of  tha  taat^ 
that  faraiara  and  futiira  farmara  laarn  to  ooirraot  aclanoa  mla- 
aonoaptions  by  diraot  obaerratlon* 

3«  Tba  taat  ahowa  rary  llttla  dlffatanoa  batwaan  tha 
solanca  Infoniiatlon  and  mialnforioatlon  of  tha  fansar  and  tha 
ftttura  f armor ♦ 

4*fhara  ia  a  poaltlva  oorralation  batwaan  tha  amount  of 
solanoa  information  and  tha  nuodlar  of  yaara  apant   in  aohoolo 
The  ooaffioiant  may  ba  amAllar  than  ona  would  axpact^but  it 
is  larga  ancugh  to  a  how  a  definite  relet  ions  hip  • 

6«There  is  a  alight  positira  oorralation  between  the 
amount  of  aoianoe  information  on  the  part  of  the  farmer  and 
the  number  of  years  of  farming* 

6 •The  farmara  aaam  to  be  alight ly  more  superstitious 
than  the  future  farmers*  HoweTor^there  is  rery  little  in. 
dioation  of  mooh  improrament* 


50 


9*Th«  taxm»TB  •ze«ll  th«  fatter*  faratrs  In  biologioal 
and  health  InforDatlon.  Tha  fatnra  farmars  azoal  tha  fannare 
in  tha  fialda  of  physies.ohamiBtrjr^and  ganaral  solanoa  inform- 


ation. 

S.foriaal  adnoation  haa  dona  littla  to  rataOTa  oaratin 
typas  of  ndaoonoaptiona  from  tha  baliafs  of  tha  indiTiduala 
her a  studied. 

9. Both  tha  groups ^atudiad.axpraaaad  tha  belief  that 
certain  praotieal  fields  of  instruction  should  reoeire  more 
aniphasis  in  our  high  sohools.  This  in  harmony  with  the  grow- 
ing philosophy  that  our  sohools  stould  be  more  olosely  re- 
lated to  actual  life  situations. 

lO.lhis  study  opens  a  large  field  for  farther  resea»oh. 
One  might  determine  the  amount  of  soienee  infoirmation  of 
many  other  gr oup«  of  out  population. 


B.IimSRPRBTATIOI  0?  THE  RESULTS. 

l.Tha  itens  of  this  test  were  objeotire  in  nature,  and 
as  far  as  possible  were  objectirely  administered.  The  future 
farmer  group  took  the  test  under  classroom  conditions. 
The  farmers  took  the  test  indiTidually , but  the  conditions 
were  such  as  to  produce  an  object ire  response.  Ill  the 
teste  were  verreoted  by  the  aathor.  i^ll  the  rwMitt  were 
obJectiTCly  handled. 
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»♦  Th#  results  of  ths  test  wsrs  dsriTsd  dlrsotly  firom 
the  test  responses  and  ere  In  no  way  absolute  for  all  oon- 


laany 


ered^ 


C.   IIKTATIOIS  OF  THE  CONCLUSIONS^ 

1.  The  test  isade  no  atteiopt  to  oorrelate  suoh  faetors 
as  the  IQ^the  soolo-economio  baokground  with  the  amount  of 
soienoe  Infnmation* 

S^fhe  material  was  taken  directly  from  other  souroes« 
No  oonslderation  was  glTsn  as  to  whether  or  not  It  should 
appear  In  those  souroes^ 

3*Bighty  It ens  oould  hardly  oorer  the  entire  field 
of  soienoe  information*  !l^he  study  was  interested  only  in 
oertain  types  of  soienoe  information* 

4*The  groups  were  reparesentatire  of  o4ly  a  small  section 
of  the  ountry*  fhe  study  Is  largely  suggestire  and  by  no 
means  oonslusire*  The  groups  were  limited  in  number* 

6»The  future  farmer  group  was  a  more  homogeneous 
group  than  the  farmer  group* 
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iPFElirDIZ  A. 


A  LIST  OP  THE  TOLUHTAHY  SUGGEST  IONS  OP  THB  PABMBRS. 


1  •Don't  show  prefertaoo.  Trtat  all  pupils  alikt. 

2 •Consolidation  of  oounty  sehools* 

3«Adapt  natarial  for  usa  in  flim  and  hoBit* 

4«Yary  snbjaot  in  aocord  with  pupil  inolinations^ 

5«Athlaties  OTtrdona« 

6 •Health  and  safety  eduoation  for  all« 

7 •Home  eoonomics  for  girls* 

8«Te&oh  fundaiMntals* 

••Better  noral  discipline* 

IG.IiDre  teacher  superyision^ 

ll^Sociology  and  problems  of  gorernement* 

IS^Tocational  education^ 

IS^High  school  transportation  for  nine  months* 

14^Teach  pupils  to  work;    farm  work  and  mitnagement* 

15  •Vo  married  wo  men  • 

16^1fcl8iC^ 

17*CiTilisation^ 

iear 
r  college  teachers^ 

19*Iot  so  much  recreation^ 
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APFEHDIZ  B. 


A  IIST  OF  THE  TOLUHTARY  SUGGESTIONS  OF  THE  FUTURE  FAHIBRS. 


l^GryiBoaBltim^ shop ^ and  study  hall* 

2 * Carpentering  9 80 iano a 9 debates • 

3«How  to  use  lelenre  time* 

4»Gryigna8luiD  and  shop* 

5*Shop 

e^lfetnnal  training* 

V.Agrioultnre* 

8*Agrioulture»olieid8try,and  phyaioal  eduoation* 

9*Meobani08  and  ooaneroial  eduoation* 

lO.Aviation. 

ll^lbre  ooursee  than  ooUege  preparatory* 

12*Bouseliold  ohemistry* 

13*]|)re  consolidation* 

14* It) re  gymnasiums^ shops, and  lij^rattes* 

15* Better  rent ilat ion* 

16* Air  conditioning* 

17 « Young  oapable  teaehers* 

18*]toderni8ed  equipment* 
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APPBIIDIZ  C. 


mAS  S00EB3  OF  THE  fABlSBS  GBDUI^I)  ICOOBDING  TO  EDUCATIOBAL 

ATTAIKIIBHTS. 


Eduoational  group 


xmaber 


■Man  800 r». 


laraars  who  attmdad  eollaga 
or  nonaal  sehool. 
Fanners  who  attandad  high 


8 


18 


school. 

Fariwrs  who  attandad  eoantry        26 

or  grada  sohool. 


68.26 


61,7E 


S 


44.58 
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